Introduction
The regioselective formation of 1,4-disubstituted-1,2,3-triazoles by Cu(I) catalysed azide-alkyne cycloaddition (CuAAC) is a reliable and robust transformation characterized by high functional group tolerance and simple work-up. 1 The widespread use of this reaction is, among others, also related to the increasing interest in the 1,2,3-triazole ring as a pharmacophore. 2 The wide variety of conditions used to perform CuAAC include numerous Cu(I) sources such as inorganic salts of copper(I) in the presence 40 of a base and/or a ligand stabilizing the Cu(I) oxidation state, Cu(I) complexes or Cu(II) salts coupled with reducing agents. 1 Development of CuAAC generated remarkable attention in the field of carbohydrate chemistry, as well. Synthesis as well as application of 1,2,3-triazole containing simple glycosides, oligosaccharides, glycomacrocycles, glycoclusters, glycodendrimers, glycopeptides, glycoarrays, glycopolimers and glycosylated biomolecules were surveyed in several reviews. [3] [4] [5] [6] 1-Glycosyl-1,2,3-triazole derivatives were obtained from relatively easily available glycosyl azides by using diverse Cu(I) sources.
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In situ reduction of Cu(II) salts, usually CuSO 4 or Cu(OAc) 2 by Naascorbate or L-ascorbic acid [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] as well as by Cu turnings 11, 17 is one of the most commonly used possibilities for the catalysis, whereby, with unprotected glycosyl azides, addition of o-phenylenediamine 18 proved advantageous. CuI is another often applied catalyst in the presence of either DIPEA or Et 3 N with TBTA (N,N,Ntris-[(1-benzyl-1H-1,2,3-triazole-4-yl)methy]amine). 19, 20 In addition, phosphorous containing copper complexes such as (EtO) 3 PCuI 21 and CuBr(PPh 3 ) 3 22,23 proved to be also suitable catalysts for this purpose. 60 We have reported on the syntheses of three series of 1-(D-glucopyranosyl)-4-substituted-1,2,3-triazoles 24 4-6 (Table 1) in excellent yields. 29 In view of the efficiency of this catalyst, the aim of our present work has been to investigate its applicability for the synthesis of the above and other 1-glycosyl-1,2,3-triazoles.
Results and discussion
First, the efficiency of C 3 H 7 COOCu(PPh 3 ) 2 was probed in reactions between peracylated glycopyranosyl azides 1-3 and terminal alkynes a-d bearing free hydroxyl, ester, as well as aromatic groups.
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The experiments were performed according to the literature procedure 29 in dichloromethane at room temperature (Table 1, condi- tions ii). In the reactions with propargyl alcohol (a) the copper(I)-butyrate proved to be efficient in 2 and 5 mol % ratio for the syntheses of 4a and 5a, respectively, while even 8 mol % of the catalyst was insufficient to obtain 6a. Alkynes b-d with b-D-glucopyranosyl azides 1 and 2 required 1 mol % catalyst load. Generally, syntheses of compounds 5 required longer reaction time as compared to those of derivatives 4, presumably because of the sterically more crowded environment of the azido group in 2. However, it has to be noted, 100 that in aqueous medium in the presence of CuSO 4 /L-ascorbic acid (conditions i) transformation of the O-perbenzoylated (b-D-glucohept-2-ulopyranosylazide)onamide (2) occurred only with ethyl propiolate, and under modified reaction conditions in DMSO the conversions were also not complete. 24 Somewhat higher amount of the catalyst and longer reaction time were needed to obtain a- tem (compare yields under headings i and ii in Table 1 ). The Cu(I)-butyrate complex was also applied for the syntheses of further O-peracetylated 1-glycopyranosyl-4-substituted-1,2,3-triazoles from the corresponding glycosyl azides 7-13 ( Table 2) . For the formation of b-D-xylopyranosyl-and 2 0 -acetamido-2 0 -deoxy-b-D-glucopyranosyl-1,2,3-triazoles 14 and 15 1 mol % of the catalyst was as effective as in the b-D-glucopyranosyl series 4. In a similar manner, reaction of 2-deoxy-2-phtalimido-b-D-glucopyranosyl azide 9 with phenylacetylene worked well in the presence of 1 mol % catalyst to give 16d in excellent yield, while 120 cycloaddition with the bulky 2-ethynylnaphtalene e proceeded only with higher catalyst load (2 mol %). Synthesis of (2 0 -deoxy-2 0 -phtalimido-a-D-glucopyranosyl)-4-phenyl-1,2,3-triazole 17d required higher catalyst concentration and longer reaction time compared to its b counterpart 16d, similarly to observations with a-b pairs earlier (4 versus 6). The observed differences in the reactivity of the anomeric pairs of glycosyl azides are in accord with literature experiences, and may be explained by the higher steric hindrance of the azido group in a-position or by the different dipolar character of the anomeric azides arising from the anomeric 130 effect. 8, 11, 24 The behaviour of glycopyranosyl azides 11-13 with an axial substituent in position 4 was different from that of the previously studied 1,2-trans glycopyranosyl azides (1, (7) (8) (9) . and/or in lower yields as compared to the b-D-glucopyranosyl counterparts.
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Conclusion
Application of the C 3 H 7 COOCu(PPh 3 ) 2 complex as a highly active catalyst in CuAAC reactions with a variety of glycosyl azides gave the corresponding 1,2,3-triazoles in excellent yields. The presence of a free hydroxyl group in the alkyne, increasing steric hindrance or diminished reactivity as well as the presence of an axial substituent in the pyranoid ring of the glycosyl azide required higher catalyst load and/or extended reaction times. Generally, this catalyst has broader applicability with glycosyl azides than the commonly used CuSO 4 /L-ascorbic acid system. An azide (1-3 or 7-13, 0.1 g) and an equimolar amount of an alkyne (a-e) were dissolved in anhydrous CH 2 Cl 2 (2 mL), C 3 H 7 COOCu(PPh 3 ) 2 (1-5 mol %, Tables 1 and 2 ) catalyst was added, the 180 mixture was stirred at rt and monitored by TLC (1:1 EtOAc-hexane). After completion of the reaction (Tables 1 and 2 ), the solvent was evaporated and the residue was purified by column chromatography.
From 1 (0.1 g, 0.27 mmol), propargyl alcohol (16 lL, 0.27 mmol) and C 3 H 7 COOCu(PPh 3 ) 2 (3.6 mg, 5.4 lmol) according to Section 4.2.
Purified by column chromatography (2:1 EtOAc-hexane) to yield 0.10 g (90%) of white solid. the reported spectra.
8,11 Purified by recrystallisation from EtOH to yield 0.25 g (93%) of 
1-(2
From 8 (0.1 g, 0.27 mmol), phenylacetylene (29 lL, 0.27 mmol) and C 3 H 7 COOCu(PPh 3 ) 2 (1.8 mg, 2.7 lmol) according to Section 4.2.
Purified by column chromatography (7:3 EtOAc-hexane, then MeOH) to yield 0.12 g (94%) of white solid. Mp: 282-284°C; [a] D À71 (c 0.58, DMSO); 1 H and 13 C NMR data correspond to the reported spectra. 
